No study has so far addressed whether differences do exist in the management of cancer-related pain in patients admitted to oncology and non-oncology settings.
introduction
Pain is one of the most feared and burdensome symptoms in cancer patients and unrelieved pain continues to be a substantial worldwide public health concern. Consistent with this, a systematic review of the literature investigated the prevalence of pain in different disease stages and types of cancer during the period 1966-2005 [1] . The pooled data from 52 articles showed that pain prevalence was 64% in patients with metastatic, advanced or terminal phase disease, 59% in patients on anticancer treatment and 33% in patients after curative treatment. No difference in pain prevalence was found between the patients during anticancer treatment and those in advanced or terminal phase of the disease. In the 18 studies reporting the pain severity, one-third of the patients rated their pain as moderate to severe [1] . Moreover, in the systematic review of the literature carried out by Deandrea et al. [2] on studies published from 1994 to 2007, nearly half of the cancer patients were under-treated with a high variability across study designs and clinical settings. Recent studies conducted both in Italy and in Europe [3, 4] confirmed these data, showing that pain was present in all phases of cancer disease (early and metastatic) and was not adequately treated in a significant percentage of patients, ranging from 56% to 82.3%. In particular, Apolone et al. [5] evaluated prospectively the adequacy of analgesic care of cancer patients by means of Pain Management Index (PMI) [6] in 1802 valid cases of in-and outpatients with advanced/metastatic solid tumour enrolled in 110 centres specifically devoted to cancer and/or pain management (oncology/pain/palliative centres or hospices). The study showed that patients were still classified as potentially under-treated in 25.3% of the cases (range 9.8%-55.3%).
Moreover, different studies [7] [8] [9] have clearly shown a lack of adequate pain management in the majority of the Italian hospitals and have reinforced the need for the implementation of organizational and educational interventions, in order to emend this widespread malpractice.
However, no study has so far been carried out in Italy with the aim to compare the modalities of treatment of cancerrelated pain in patients admitted to different speciality settings of care. The ECAD-O (Epidemiologia Clinico-Assistenziale del Dolore in Ospedale) (Clinical-Caring Epidemiology of Pain in Hospital) group has been established to activate a surveillance on pain management, as part of a routine care, by creating a multicentre network of hospitals and a multidisciplinary working group. Specifically, a survey has been carried out in order to investigate the characteristics of inpatients treated with analgesic drugs and to evaluate the perception of the level of pain control both from patients and health care professionals [10] . The preliminary results of this ECAD-O survey [10] have shown that cancer pain remains one of the main causes of analgesic therapy administration both in oncology and in non-oncology (surgery, internal medicine and orthopaedics) wards. The aim of the present research study was to determine the impact of setting of care on pain management in patients with cancer.
patients and methods study design and setting
A multicentre cross-sectional study has been carried out in 48 hospitals, located in 13 different Italian regions, to identify patients receiving analgesics. In each hospital, a multidisciplinary working group, made up of physicians, nurses and pharmacists, has been established. Each local working group, promoting this survey as a hospital pharmaco-surveillance activity, has predetermined index days to carry out the survey and coordinated participant wards. Overall, in the 164 clinical wards involved, all patients treated with analgesic therapy, irrespective of age and types of pain, have been considered eligible for this project. The patients, treated with an analgesic drug according to the usual practice, have been sampled in six index days (from 12 February 2007 through 29 July 2008).
Wards have been divided into two area-type clusters, namely oncology and non-oncology wards, the latter including surgery, internal medicine and orthopaedics wards.
This project has been authorized by the Hospital General Management and by the Local Ethical Committee. For each patient included in the study, data have been obtained according to Italian law about privacy (D. Lgs. 196/2003) , so that all patients have been recruited anonymously to the central data analysis.
data collection
Information regarding patients and wards have been collected using standardized forms. For each patient involved in the survey, demographics (age and gender), clinical treatment (type of pain, primary cancer and presence of metastasis) and analgesic treatment (type of analgesic drug prescribed and administered in the last 24 h, route of administration, dosage and adjuvant treatment modality) have been obtained from medical records.
Patients have been interviewed by a pharmacist-considered an independent health professional not involved in patients' care-concerning their perception of pain control and their pain intensity at interview and the worst intensity of pain perceived during the previous 24 h. Pain intensity has been estimated by using a four-level Verbal Rating Scale as no pain, mild pain, moderate pain and severe pain. We have defined and scored pain levels as follows-0 points: no pain; 1 point: mild pain; 2 points: moderate pain and 3 points: severe pain.
Health care professionals (nurses and/or clinicians) have been asked about their perception on the effectiveness of the analgesic treatment administered and the possible reasons for the absence of treatment response.
Moreover, patients have also been asked about their relationship with health care professionals, and, specifically, whether they have communicated their pain, whether they have received a treatment after communication and the longest time interval they have had to wait before the initiation of treatment. Finally, patients have also evaluated the efficacy of the analgesic therapy received.
Reasons for failed interviews (refusal, patient's absence, cognitive limitations/impairment, language barrier or other reasons) have been collected by the interviewer.
pain management index
To evaluate the adequacy of pain management according to the World Health Organization (WHO) guidelines [11] , PMI has been assessed [6] . The Cleeland's PMI compares the analgesic drug with the level of pain reported by the patients and is computed by subtracting pain scores from analgesic scores [6] . The analgesics were scored as follows: 0 points = no analgesic; 1 point = WHO I step (non-opioid); 2 points = WHO II step (weak opioids, such as codeine and tramadol) and 3 points = WHO III step (strong opioids, such as morphine, oxycodone, methadone, fentanyl, hydromorphone and buprenorphine). We have defined and scored pain levels as follows: 0 points = no pain; 1 point = mild pain; 2 points = moderate pain and 3 points = severe pain. PMI ranges from 23 (patients with severe pain receiving no drug at all) to +3 (patients receiving strong opioids and reporting pain relief). Negative scores indicate inadequate orders for analgesic drugs and have been considered as under-treatment, whereas scores of 0 points and higher have been considered as indicators of acceptable treatment.
statistical analysis
Patients' baseline characteristics (gender, age, primary cancer and presence of metastasis), analgesic treatment (non-opioids, weak opioids and strong opioids) and (in)adequacy of cancer pain management (computed using PMI) have been reported as percentages in the two different settings of care (oncology and non-oncology wards) and have been compared with chi-square test.
For univariate analysis, the following variables were considered: gender, age, primary cancer, metastasis and setting of care. In order to identify independent factors associated with inadequate pain treatment (PMI < 0), a multiple logistic regression model has been used to control for the same variables tested in the univariate analysis, simultaneously. Multivariate models were also constructed using stepwise selection methods. The results have been expressed as odds ratios (ORs) and 95% confidence intervals (95% CIs). P values <0.05 have been considered significant. All analyses have been carried out using SAS Statistical Package Release 9.2 (SAS Institute, Cary, NC).
results
A total of 819 patients were included in the analysis. Of them, 55.4% were older than 65 years and 51.6% of them were male. The characteristics of the patients, 426 in oncology and 393 in non-oncology units, grouped by setting of care are reported in Table 1 . The two patient groups considered have shown statistically significant differences (P < 0.001) in relation to Table 1) . The types of analgesic therapy, including non-opioid, weak opioid and strong opioid drugs administered to the patients in the two different settings of care, have also been analysed and differences between the two settings have are evident. In particular, as reported in Figure 1 , the difference was statistically significant for non-opioid drugs that have been administered more frequently in non-oncology than in oncology units (19.6% versus 7.0%; P < 0.0001) and for the use of strong opioids that has resulted more frequent in the oncology setting (69.5% versus 51.9%; P < 0.0001).
The frequencies of different types of analgesic therapy, administered to the two patient groups, following the evaluation of the intensity of pain recorded in the last 24 h before the interview, have also been compared. As reported in Table 2 , strong opioids have been used in 69 of 122 (56.5%) patients with severe pain in non-oncology units and in 105 of 144 (72.9%) patients with pain of similar intensity in oncology units. Non-opioids have been used in 26 patients (21.3%) with severe pain in non-oncology units and in only 6 (4.2%) patients in oncology units. Moreover, strong opioids have also been used for the treatment of mild pain in 46 (51.7%) and 72 (68.6%) patients in non-oncology and oncology units, respectively.
By applying the PMI criteria to our study population, the number of patients receiving an appropriate treatment (PMI ‡ 0) has increased in oncology setting (88.7%) than in nononcology setting (81.2%). On the contrary, inadequate therapy (PMI < 0) has been administered to a lower number of patients in oncology units (11.3%) compared with non-oncology units (18.8%). These differences were statistically significant (P = 0.0024; Table 3 ).
Univariate analysis showed that the admission to nononcology units and the absence of metastatic disease showed a significant relationship with respect to receiving an inadequate analgesic treatment (Table 4 ). In a multiple logistic original article
Annals of Oncology regression model, the same factors were independently associated with receiving an inadequate analgesic therapy (PMI < 0). Particularly, the admission to non-oncology units was associated with 75% increased risk (OR = 1.75, 95% CI = 1.15-2.67; P = 0.0096) and the absence of metastatic disease with 60% increased risk (OR = 1.60, 95% CI = 1.04-2.44; P = 0.0317), adjusted for other confounders. These findings were confirmed in a multivariate stepwise selection analysis (Table 4) .
discussion
In recent studies >50% of the hospitalized patients have been reported to present with moderate to severe pain in the previous 24 h, independent of the setting of inpatient care (oncology, internal medicine, surgery, orthopaedics, etc.) both in Italy [7] [8] [9] and in Europe [12] , and under-treatment of cancer-related pain has been still recognized to be a significant finding in settings of care, supposed to be specialized in cancer pain management, such as anaesthesiology and/or oncology units from Italy [5] . However, to our knowledge, no data are yet available on the characteristics of analgesic therapy administered for cancer-related pain in patients admitted to different settings of care, namely oncology medical units and non-oncology units (surgery, internal medicine and orthopaedics wards).
Our study provides the first comparative description of the differences in the attitude and modalities to use analgesic drugs for cancer patients treated in different settings of hospital care in Italy. Consistent with the results from other differently designed studies, our study has first extended the notion that a significant number of patients may suffer from cancer-related pain despite receiving analgesic treatment, the proportions of patients with inadequately treated cancer-related pain being 11% and 19% in oncology and non-oncology units, respectively (Table 4) . However, these percentages were definitely lower than those reported in the recent literature, being 25% and 43% in the studies by Apolone et al. [5] and Deandrea et al. [2] , respectively. Such a difference could be related to a possible underestimation of the number of inadequately treated patients (PMI < 0), as our study has been designed to include and follow patients receiving analgesic therapy, so that those patients who may have suffered from pain, even with moderate to severe intensity, but not receiving analgesic therapy, may have been missed from our analysis. On the other hand, this difference could also be related to the fact that, while the other reported studies have tended to consider only the prescribed therapy, in our series the analgesic therapy actually administered to the patients, also including the rescue doses, has been considered and analysed.
The clinical characteristics of our cancer patients admitted to the two settings of care to be compared are rather similar (Table 1) and, although patients with solid tumours account for the majority of the study population, haematological patients have also been encountered, consistent with the recently debated evidence, that, contrary to what has been reported in the past literature [13] , a significant proportion of haematological patients (leukaemia and lymphoma) may suffer from pain not only in the last months of life [3] but also from the time of diagnosis [14] . As expected, patients with metastatic (Table 1) . Clearly, the most striking finding from our study is the differential use of analgesic drugs in the two settings of care, the use of non-opioids being more frequent in non-oncology units, while, conversely, the use of strong opioids being more frequent in oncology units (Figure 1 ). When the administration of different analgesic drugs has been analysed in relation to the intensity of pain and the adequacy of pain management evaluated by the PMI assessment, again, the different behaviours between the two settings of care have resulted to be impressively different, the use of strong opioids for the treatment of severe pain being significantly less frequent in non-oncology units, where, conversely the use of non-opioids for the treatment of severe pain has resulted significantly more frequently than that in oncology units (Table 3) . Few studies have shown that among the different factors potentially associated with the inadequacy of analgesic therapy, the typology of the setting of care may be highly relevant, although, only different clinical settings have so far been compared, such as hospitals with hospices, by evaluating clinically heterogeneous patient groups [2, 5] . Our study, by comparing two rather homogeneous cancer patient populations treated within the same hospital, has provided the first demonstration that admission to a non-oncology unit and the absence of metastasis are factors significantly and independently associated with an increased risk to receive an inadequate treatment, as also confirmed by a multivariate analysis ( Table 4) .
The results of this survey do not allow to investigate the multiple causes of under-treatment of pain, but certainly opiophobia is a key factor, especially in the non-oncology settings. Opiophobia describes the fear of using opioid drugs associated with a lack of knowledge about appropriate analgesic drug treatment, complicated by an overwhelming fear of abuse and addiction [15] . It results in an under-treatment because the opioid is not prescribed at all or prescribed with inadequate doses or routes of administration. Opiophobia may be less pronounced when taking care of patients with metastatic disease, favouring an increased and possibly more adequate use of strong opioids in this poor-prognosis patients group.
Opiophobia may also be due to the reluctance of the patients and/or their family in accepting strong opioids [16] [17] [18] and result in a low compliance to the recommended doses.
Moreover, the prescription of the various opioids may also be more influenced by marketing than by evidences produced by comparative studies [19] .
On the other hand, in the oncology setting of care, much efforts have been made in the last few years to implement educational programmes in the management of cancer-related pain and palliative medicine, which have allowed to train oncologists with a palliative care competence and attitude, working within each single oncology unit or devoted to a consultant activities.
In conclusion, the results of this study have shown that, actually, oncology units are the best settings of care for patients with cancer-related pain, especially with metastatic disease, because they offer an appropriate standard of cancer pain treatment, which is superior to that found in non-oncology units. Institutional interventions designed to improve the assessment and treatment of pain in hospitalized cancer patients should be implemented and oncology units should be actively involved in these educational programmes.
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